Compartmental models have been previously used to describe the localization of cyclic nucleotide signals (Saucerman et al., 2014 , and references therein). Here, we present a compartmental model that incorporates recent estimates of near-membrane PDE activity. In this model, cAMP is produced by AC in compartment 1. The flux of cAMP from compartment 1 to the bulk cytosol (compartment 2) is markedly slower than the flux of cAMP within either compartment 1 or 2. In contrast to our previous models, PDE activity is markedly lower in compartment 1 than in compartment 2. This model is described by the following equations (variables are defined in Table S1 ): Simulations of this model demonstrate the importance of diffusional barriers or other hindrances to free diffusion in segregating cyclic nucleotide signals.
Kinetic model used to describe difficulties in the measurement of cyclic nucleotide signals
Here we present a realistic mathematical description of the cGMP signaling pathway. In this model, activation of pGC triggers cGMP synthesis. Dephosphorylation of pGC causes receptor desensitization and subsequent reduction in the rate of cGMP synthesis. PDE type 5 (PDE5), which is regulated by cGMP binding to the noncatalytic site and phosphorylation, hydrolyzes cGMP. The sinusoidal regulation of pGC activity (periods [T] of 30, 300, and 3,000 s) used in this model is analogous to oscillations in ANP. These inputs triggered sinusoidal intracellular cGMP accumulation with a lag that varied with stimulus frequency. The amplitude of cGMP oscillations increased with the period of sinusoidal stimulation. The model is described by the following equations (parameter definitions and values are provided in Table S2) . Michaelis constant for PDE activity in C 1 4 µM Houslay et al., 1998; Richter and Conti, 2004 K m2 Michaelis constant for PDE activity in C 2 4 µM Houslay et al., 1998; Richter and Conti, 2004 Note that based upon recent studies (unpublished data) PDE activity in compartment 1 is markedly lower than PDE activity in compartment 2. a Initial conditions were estimated by running simulation to equilibrium with basal AC activity.
